Background There is a need to develop sustainable emergency health care systems in low-resource settings, but data that analyses emergency health care needs in these settings are scarce. We aimed at assessing presenting complaints (PCs) and post-discharge mortality in a large emergency department population in Nepal.
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able to emergency conditions are three times higher in low-income countries (LICs) than high-income countries (HICs) [3] . Nevertheless, emergency health services are still underfunded and underdeveloped in LMICs [4] , and it has been argued that improvement is particularly needed in emergency care systems [1, 5] . However, a recent systematic review of emergency care in 59 LMICs has pinpointed the scarcity of relevant data that makes clinical and policy priorities difficult [6] . Another systematic review performed in 139 LMICs showed that patient outcomes from emergency care were poorly reported. There were 3-4 times more studies reporting mortality during emergency care compared to reporting outcomes after emergency discharge [7] .
In Nepal, emergency care systems are underdeveloped [8, 9] . Patients often directly access emergency care irrespective of the type of health complaints, and primary care physicians in emergency department (ED) are often the first contact point with healthcare. Previous studies from Nepal have focused on certain groups of emergency patients such as injuries and infections, and reported that patient volumes have increased in recent years [10] [11] [12] . A systematic review among traffic injuries in Nepal reported that the mortality rate had almost doubled from 2001 to 2013 [13] , and that the burden of non-communicable diseases (NCDs) had almost doubled [14, 15] . These reports, however, provide only fragments of the picture of emergency health care needs and understanding morbidity patterns may aid health administrators in resource allocation and planning of training needs [16, 17] . Descriptive information about ED patients is scarce in Nepal. Surprisingly little is known about mortality after emergency care and studies in Nepal have reported hospital and ED mortality to one percent or less [18] [19] [20] . Mortality after ED visit is usually not documented, although discharge to home should not be regarded as a completion of patient management [21] .
To add knowledge in this area, we aimed to describe 1) characteristics of adult ED patients across presenting complaints (PCs) in a hospital in Nepal; 2) mortality until 90 days after presentation and assess factors that are associated with mortality in this population. We took advantage of increasing access to mobile phones in Nepal and follow-up information was assessed by telephone interviews.
MATERIALS AND METHODS

Study design and setting
A prospective observational study was conducted in the ED of a non-government university hospital with 375 beds [22] . The hospital is located in semi-urban region in Dhulikhel, in Kavrepalanchok district 30 km northeast of Kathmandu. Kavrepalanchok district has a total population of nearly 400 000 and 51% are female [23] . The median age in this region is 23 years, and 30% are 0-15 years old. The corresponding figures for Nepal as a whole are: 23 years median age and 35% are less than 20 years. The three main ethnic groups in the district are Brahmin/Chheti (36%) followed by Janajati (51%) and Dalit (7%). The majority (78%) of the population in this district use wood as a main type of cooking fuel.
Data collection and participants
Demographic and clinical information was prospectively registered in systematic emergency forms by ED nurses, paramedics and doctors, and was extracted into an electronic database by a research nurse (Appendix S1 in Online Supplementary Document). All adults (>16 years) presenting at the ED between September 2013 to December 2016 were included in the study. However, data collection was interrupted three times during the study period because of; failure to continue data collection (Sept 2014 -Feb 2015 , earthquakes (April 25-May 16 2015) and missing ED files (Sept and Nov 2016). Data from the earthquake period has been described previously [19] .
Variables
Research nurses used the patients' home addresses to categorize their residence into rural (living outside a municipality) or urban (living inside a municipality). Ethnicity was categorized into four groups recognized by Nepali authorities; Brahmin and Chhetri, Janajati, Dalit, and others. Brahmin and Chhetri are generally considered as a group having a higher socioeconomic status and Dalit typically have a lower socioeconomic status [24] .
Time of presentation at ED was categorized into; daytime (08-16 weekdays) and after working hours (16-08) or holidays. ED disposition was categorized into; hospitalized, non-hospitalized or dead in the ED.
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Hospitalizations were further categorized: admitted to general wards, directly transferred to ICU (Intensive Care Unit) or OT (Operating Theatre), or referred to other hospitals from ED. Non-hospitalized patients were categorized into; doctor-initiated discharge or family-initiated discharge (FID).
Presenting complaints classification
The presenting complaints from the emergency forms were translated into "International Classification of Primary Care-2 (ICPC-2)" codes [25] , and classified accordingly into nine main categories and each patient was assigned a primary PC category; self-harm, injuries, infections, unconsciousness, CVD (cardiovascular related complaints and diseases), respiratory complaints, OBGYN (obstetrics and gynecology), abdominal complaints and other complaints (Figure 1) . Patients that had information on any NCDs at ED presentation in addition to the PC was given a NCD category; COPD (chronic obstructive pulmonary disease) or asthma, CVD and other NCDs (cancer, diabetes or chronic liver disease) in addition to the PC. The strategy for presenting complaint categorization and use of ICPC-2 codes is presented in the Annex S2 and Table S1 Online Supplementary Document. 
Follow-up interviews
At ED disposition all patients were asked for consent to be telephone-interviewed at 90 days after initial presentation to the ED, and trained research nurses called and interviewed the patient or a family member (Annex S2 in Online Supplementary Document). The telephone interview was structured, and questions were about death or hospitalizations during last 90 days, and demographic information (literacy, occupation, number of family members living together, exposure level to smoke) (Annex S3 in Online Supplementary Document).
Data analysis
Descriptive data is presented by numbers and percentages. Associations between patient characteristics and mortality at 90 days were assessed by logistic regression models. Age and sex adjusted odds ratios (aORs) and unadjusted odds ratios (ORs) with 95% confidence intervals (CIs) are presented. Data analyses were performed using STATA 13.1 (StataCorp LP, College Station Texas, USA). (8) 565 (9) 380 (8) 249 (7) 149 (7) 123 (11) 67 (8) 65 (11) 54 (14) 146 (7) Other 564 (3) 192 (3) 154 (3) 84 (2) 32 (2) 20 (2) 14 (2) 13 (2) 9 (2) 46 (2) OBGYN -obstetrics or gynecology, CVD -cardiovascular diseases or complaints, IQR -inter-quartile range, NA -not available *Infections and fever.
†Other complaints included musculoskeletal, neurology, urinary, psychology and other general complaints (Table S1 in Online Supplementary Document).
Ethics
The study was approved by the institutional ethical review committee of Kathmandu University School of Medical Sciences in Nepal (58/13) and the Regional Committee for Medical and Health Research Ethics in South East Norway (2014/1246). As this study is based on routinely collected pseudo anonymized patient information in the hospital, informed consent from the patients was not obtained in individuals, as approved by the local ethical committee. Verbal consent was taken for information on telephone numbers, and at the beginning of the telephone interviews.
RESULTS
Patient characteristics
During the study period, 33435 patients were enrolled. In total 21892 patients were included in the analysis (Figure 1) . The most common presenting complaints were injuries (29%), abdominal complaints (23%), and infections (16%) ( Table 1 ). The median age of ED patients was 40 years (interquartile range IQR 26-60), and men and women were equally represented. Almost two thirds of the patients lived in rural areas.
One third (35%) of the patients were hospitalized ( Table 2) . Of the 12101 (65%) non-hospitalized, 10% were FID (discharged by own or family' s wish although hospitalization was required according to medical evaluation), and 51% of FID were 17-45 years ( Figure S1 in the Online Supplementary Document).
The reported overall mortality in the emergency room was very low (0.3%).
Characteristics by presenting complaint categories
Among injuries, 65% were 17-45 years, and the majority (63%) were men ( Table 1) . Falls from heights were the most common cause of injury (36%) followed by traffic injuries (28%) ( Figure S2 in the Online Supplementary Document). Physical assaults accounted for 8% of injured patients, and 36% of these were women ( Table 1 ). The majority of the patients (70%) in injury group were discharged from ED without further hospitalization ( Table 2) .
Infections accounted for 16% of the ED population, and women were slightly overrepresented in this group (57%) ( Table 1) . Respiratory and cardiovascular complaints accounted for 9% and 4% respectively and were similar distributed in both sexes. The proportion of patients with cardiovascular complaints that lived in urban areas was higher (46%) compared to the total ED population (32%). Patients with VIEWPOINTS PAPERS respiratory and cardiovascular complaints had higher hospitalization rates (51% and 41% respectively) than the average for the ED population (35%) ( Table 2) . Of the hospitalized patients with cardiovascular complaints, more than one in four were referred to other hospitals. The non-hospitalized patients with respiratory and cardiovascular complaints had higher FID rates (17% and 16% respectively) compared to 10% in the ED population.
Self-harm was the main PC for 381 patients ( Table 1) . The most notable findings in this group were the relatively low age and that women were over-represented; the majority (73%) of these patients were young (17-45 years) and the majority were women (63%). The Dalit ethnic groups were overrepresented among self-harm patients (14% versus 8% in the total ED population). The hospitalization rate was high (68%) and 27% needed ICU treatment. FID from emergency room was common (44%) in this group (Table) .
90-days mortality
Of the 21892 included patients, a total of 12540 household phone numbers were recorded in the patient registry. Of these 12540 patients, 4331 households (20% of total) participated in the structured telephone interview at 90 days (Figure 1) . Among the interviews, we had complete information on 3793 (88%) patients and these were included in the further analysis. The patient demographic characteristics and presenting complaints in interviewed patients did, however, not meaningfully differ between those who were lost to follow-up (Figure 2 , panel A and Figure 2, 
panel B).
Results for mortality at 90 days are presented in Table 3 . The 90-days mortality in the cohort was 8% (n=309), and mortality was higher in men (9%) compared to women (7%). The mortality was much higher in the older age group (23% in ≥60 years) compared to the younger groups (1% in 17-45 years). Compared to infections (7% 90-days mortality), corresponding mortality for injuries was 3% (aOR=0.6, 95% CI=0.4-1.0), for cardiovascular complaints 23% (aOR=2.5, 95% CI=1.5-4.1) and for respiratory complaints 25% (aOR=2.4, 95% CI=1.6-3.6). Patients who did not re-visit the hospital had higher mortality (10%) compared to those who had a second vis- 3524 (16) 2018 (9) 1126 (5) 865 (4) 616 (3) 381 (2) 2016 (9) Presentation to ED (n=19 789) ‡, n (%): 08:00-16:00 weekdays 7510 (38) 2056 (36) 1568 (35) 1279 (40) 884 (48) 315 (33) 349 (45) 233 (41) 109 (32) 717 (39) 16:00-08:00 or holidays 12 279 (62) 3659 (64) 2976 (65) 1938 (60) 945 (52) 640 (67) 434 (55) 335 (59) 229 (68) 1123 (61) ED disposition (n=18 598) ‡, n (%): Non-hospitalized 12 101 (65) 3944 (70) 3045 (73) 1965 (66) 807 (48) 250 (29) 399 (58) 302 (59) 105 (31) 1284 (75) Hospitalized 6429 (35) 1655 (30) 1145 (27) 1024 (34) 862 (51) 607 (71) 281 (41) 190 (37) 234 (68) 431 ( 1817 (92) 667 (83) 188 (75) 334 (84) 241 (80) 59 (56) 1191 (93) Family-initiated discharge‖ 1150 (10) 329 (8) 206 (7) 148 (8) 140 (17) 62 (25) 65 (16) 61 (20) 46 (44) 93 (7) Hospitalized (n=6429) ‡, n(%):
General wards ¶ 4756 (74) 1171 (71) 839 (73) 840 (82) 703 (82) 596 (98) 178 (63) 80 (42) 44 (19) 305 (71)
ICU or OT
489 (8) 50 (3) 188 (17) 76 (7) 54 (6) 8 (1) 22 (8) 12 (6) 62 (27) 17 (4) Reffered to other hospitals 1184 (18) 434 (26) 118 (10) 108 (11) 105 (12) 3 (0.5)
81 (29) 98 (52) 128 (55) 109 (25) OBGYN -obstetrics or gynecology related complaints, CVD -cardiovascular diseases or complaints, ED -emergency department, ICU -intensive care unit, OT -operation theater. *Infections and fever. †Other complaints included musculoskeletal, neurology, urinary, psychology and other general complaints. ‡Analysis done with smaller denominators than the total shown at the top due to missing information. §Discharge done by responsible doctor after completion of treatment. ‖Discharge requested by patient or family members against completion of medical treatment. ¶Admitted for observation and further treatment.
it (7%), aOR=1.4 (95% CI=1.1-1.9). FID was strongly associated with mortality at 90 days (aOR=5.4, 95% CI=3.3-8.9) compared to doctor-initiated discharge. We assessed the associations of presenting complaints with 90 days mortality, taking NCDs into account. The results for these analyses show that mortality was particularly high for those with a NCD diagnosis, regardless of PC (COPD/asthma: 32%, CVD: 21% and other NCDs: 24%).
Associations between patient characteristics, based on follow-up interviews, and 90-days mortality are presented in Table 4 . Just above half of the patients were illiterate (53%) and the majority worked in own house or in agriculture (55%). The proportion exposed to smoke (tobacco and/or traditional stoves) was high (67%). There was no strong evidence of association between factors such as patient location, ethnicity, occupation or number of people in household and 90-days mortality.
We assessed evidence of interactions by sex for associations between demographic factors and 90-days mortality. Thus, results for CI -confidence interval, OR -odds ratio, OBGYN -obstetrics or gynecology related complaints, CVD -cardiovascular diseases or complaints, EDemergency department, ICU -intensive care unit, OT -operation theater *Adjusted for sex and age in category. †Analysis done with smaller denominators than the total shown at the top. ‡Discharge done by responsible doctor after completion of treatment. §Discharge requested by patient or family members against completion of medical treatment. ‖Admitted for observation and further treatment.
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associations between demographic factors and 90-days mortality are presented separately for men and women. In women, literacy was strongly associated with 90-days mortality (aOR for illiteracy=7.0, 95% CI=2.1-23.6) compared to literate group (Table 5) . No such association was found in men (interaction (4) 33 (24) 6.6 (3.8-11.2) 4.5 (2.5-7.9) NCD -non communicable disease, CI -confidence interval, OR -odds ratio, PC -presenting complaints, COPD -chronic obstructive pulmonary disease, CVD -cardiovascular diseases. Other PCs -includes other presenting complaints such as; self-harm, obstetrics and gynecology, abdominal complaints, urinary, neurology, musculoskeletal and psychological. Other NCDs -include liver disease (n=81), cancer (n=19) and diabetes (n=37). *Adjusted for sex and age in category.
†Does not include NCD.
P<0.001).
In women, the association between exposure to smoke and 90-days mortality was strong: aORs for mortality in women exposed to traditional cooking stoves, tobacco smoking, and tobacco plus traditional cooking stove compared to no smoking exposure were 1.2 (95% CI=0.7-1.9), 1.8 (95% CI=1.0-3.2) and 2.8 (95% CI=1.6-4.9) respectively.
DISCUSSION
Population
Our study is in line with a systematic review in LMICs [6] and studies from Nepal [26] and Cambodia [27] , showing that the majority of emergency patients are young adults. Injury was the main presenting complaint followed by abdominal complaints and infections, similar to reports from other LMICs [28, 29] .
Hospitalization rate from ED in the present study was lower (29%) than reported in other studies from Cambodia (60%) [27] and Pakistan (36%) [30] . This is probably due to different health care systems in these countries, and the fact that the study hospital receives unselected patients. Direct transfers from ED to ICU or OT were less frequent (8%) than reported in Pakistan (13%) [30] . However, these proportions do not depend only on severity, but also on the capacity of ICU and OT in the hospital. These observations indicate important variations in practice, and may complement the findings from a systematic review and reports from Nepal and Pakistan that reported a need for specialty trained ED providers [6] , patient management protocols [8] , availability of essential emergency equipment and knowledge among providers [31] .
The rate of FID was high (10%). A study from India found this proportion to be (4%) [32] and in that study the majority were female and majority reported financial reason for the discharge request [32] . Sex differences for FID were not observed in our study, but over 50% were young (17-45 years), only onethird were ≥60 years. Information on reasons for FID was not available for this study, but based on local knowledge, it is often related to financial reasons, or a wish to continue medication at home. Especially in the elderly and severely ill population, terminal care at home is often preferred. In a study from USA, delay in care and inadequate patient-provider communication was the reason for FID [33] . We observed a very high 90-days mortality among patients after FID, much higher than in a population-based study in Manitoba [34] . The high mortality in this group can be explained by the Nepalese culture favoring dying at home. However, further investigations are required to understand reasons for FID or leaving hospital against medical advice.
Injuries
Road traffic injuries in Sub-Saharan Africa and Southeast Asia have increased by 10-50%, and are projected to be the sixth-leading cause of deaths and third-highest cause of DALYs in this region [4] . In Nepal, road traffic injury ranks 8th among the causes of premature deaths [35] . In the current study, the proportion of injury has increased compared to a report from the same hospital in 2013 [36] . We found fall injuries as the most common injury type, followed by traffic injuries. Young men were mostly affected by injuries, consistent with comparable settings [13, 26, [36] [37] [38] [39] [40] . The 90-days mortality in this group was 3%, a very high number when taking into account that the most severely injured patients may never have reached hospital. These findings indicate a need to establish robust trauma services and underline the importance of strengthening the health response capacity and health infrastructure in the rural regions.
Moreover, prevention of injuries should be a national priority, and is achievable as evidenced from other developed countries in the past decades that has reported significant decrease in traffic related deaths [41] .
Self-harm
Although a relatively small proportion of ED patients, self-harm and suicide are increasingly recognized as a health problem in LICs, particularly in women. The maternal mortality and morbidity report from Nepal in 2008/09 had reported that suicide was the single leading cause of death among women of reproductive age (16%) compared to maternal related issues (12%) [42] . Suicide in Nepal is stigmatized and many could be reported as accidents. In the present study, more than two thirds of self-harm patients were women less than 45 years of age. In line with another study from Nepal [43] , we found that these patients were seriously ill, and the majority were admitted to an ICU. These findings indicate that self-harm is a serious health problem especially among young women. Further studies and effective preventions are warranted.
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Mortality
Mortality by 90 days after emergency health care in the current study was more than 20-fold the ED mortality. The ED mortality in the current study was lower (0.3%) than previously reported from Pakistan (1.3%), and a systematic review in LMICs reported a median ED mortality of 1.8% (IQR 0.2-5.1%) [6, 44] .
Very little evidence exists on mortality after emergency care in LMIC' s. To the best of our knowledge, only one study has previously attempted to assess mortality after emergency care. The study from a tertiary level Vietnamese hospital assessed 30-days mortality in two much smaller ED populations and reported mortality of 9.8% and 7.8%, respectively [45] . However, that study is different from ours since they did not include trauma and surgical cases, and the cohorts were recruited from a selected population in three months periods not taking into account seasonal variations [45] .
Patients with respiratory and cardiovascular complaints had particularly high mortality. Thus, nearly one in four patients with these complaints died within 90-days. This is much higher than reports from HICs. The 60-days mortality among patients with respiratory complaints in a Spanish study was 6.3% [46] . Safwenberg and coworkers reported from a Swedish hospital that patients with cardiovascular complaints were at high risk for ten-year mortality (42% for chest pain and 67% for stroke-like symptoms), and suggested that the ED complaints are equally important as diagnosis in predicting long-term mortality [17] .
Many factors may contribute to the high post-discharge mortality that we observed. We suspect that patients in the present study presented to health care at a late stage of chronic diseases, since health services are unaffordable for many of these patients [15, 47] . Typically, availability of long-term treatments for COPD and CVD patients is very low, and follow-up systems for chronically ill patients are underdeveloped [15, 48] . Also, local systems and transport systems that can handle quick and adequate responses to acute illness are underdeveloped, and contribute to a high post-discharge mortality in these patients. These results suggest a need to develop post-discharge care systems that would likely reduce long-term mortality in emergency patients.
Interestingly, we found illiteracy independently associated with increased mortality at 90 days in women but not in men. Secondary analysis of 2011 Nepal Demographic and Health Survey reports that illiterate Nepalese women are less aware of health risks, and that could result in less health seeking behavior [49] . Further, a higher mortality was observed with increasing dose of smoke exposure in women but not in men. A high burden of chronic lung disease in Nepalese women has been reported earlier, one study reported that COPD was nearly half of the NCD burden in Nepal [14] . Another study reported that the prevalence and incidence of COPD in men was high, but corresponding mortality and DALYs were higher in women [50] . Nepalese women typically spend much time cooking and many are exposed to traditional cooking stoves affecting respiratory health and symptoms of respiratory problems are often long-standing without seeking health care [51, 52] .
Strengths and limitations
This is a single-center study, thus generalizations should be done with caution. However, the cohort comprised a large population from both rural and urban regions and the distribution of patient characteristics show that the patient population is highly representative for the region in respect to age, gender, geography and ethnicity. Also, the long data collection period is a strength; the study includes data from a three year period, covering possible seasonal variations. However, it is a limitation that the study had a low follow-up rate for the 90 days telephone interviews. For the interviews, the results should interpreted with caution, although we show that those lost to follow-up have similar characteristics and PCs. We cannot rule out the possibility of selection bias in the interviewed patients, leading to possible underestimation of mortality and a higher follow-up in healthier and more resourceful families. Patients who did not provide their telephone number were not interviewed and these patients might not have had a phone due to economic conditions, and could also be frailer than the ones available for interviews. Also, it is possible that those who were called and did not answer were more likely to have died.
Classification of presenting complaints was performed using a hierarchy approach which may result in an underestimation of frequency of complaints lower in the hierarchy (e.g. if a patient had pneumonia and COPD then he/she would be allocated to the infection category).
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The study revealed that nearly one in ten died within 90-days of emergency care. However, follow-up rates were low and findings suggest a need for replication of post-discharge mortality studies with adequate systems that limit loss to follow-up. These studies should be performed as multi-center studies and include information on local health care systems that may affect post-discharge mortality. It will be important to study factors that affect post-discharge mortality, such as availability of follow-up systems, transportation and affordable medication. We argue that post-discharge mortality is a particularly important indicator on quality of care in low-resource settings, where primary care health systems are limited, and transportation and economic issues may halter adequate follow-up and treatment for complications or chronic diseases.
